The purpose of the present study was to assess the number of pathological dental changes and anomalies in dogs. The incidence of dental diseases was investigated in radiologically examined 139 males dogs and 120 females dogs, aged seven months to 15 years. There were 235 purebred dogs and 24 mongrels. The oral cavity was clinically examined and radiographed. The incidence and extent of oligodontia, periodontitis, dental fractures and rotations, persisting deciduous teeth and supernumerary teeth were recorded. It has also been established that 30% of dogs presented more than one anomaly. The incidence of oligodontia equalled to 45.17%, peridontitis 44.40%, fracture 19.30%, tooth rotation 11.59%, persisting deciduous teeth 5.40% and supernumerary teeth 3.86%. Our results have shown that incidence of dental changes and anomalies differed significantly between dogs of different age groups. The highest incidence of oligodontia, tooth rotation, retained deciduous teeth and supernumerary teeth was observed in the youngest age group (p < 0.001), dental fracture in the mid-age group (p < 0.001) and peridontitis in the mid-age and oldest age group (p < 0.001). Considering the hereditary nature of the anomalies such as congenital oligodontia, tooth rotation and retained deciduous teeth, dog breeders should provide for a timely X-ray examination and, in case of these anomalies, exclude the affected dogs from further breeding.
6 breeds were represented by ten or more dogs (Toy Poodle, Chihuahua, Poodle, German Shepherd, German Hunting Terrier, Boxer). There were 139 males and 120 females. The observed animals were subdivided into three age groups: from 7 months to 2 years; from terminated 2 yr to 8 years, and from terminated 8 years to 15 years (Table 1) .
Radiological examination was carried out using a Müller -DA 1001, 150 kV unit, at a distance of A -Fi 100 cm. In the radiologic examination of teeth, extraoral and intraoral methods of X-ray monitoring were used. While taking a radiograph of the upper and lower molars and premolars, the dog was in lateral recumbency, with a casette placed under the examined area. We obtained good quality isometrical pictures using an angle of 40 o -50 o within the monitored area. This was achieved by using the sticks made at these angles. They were put under an area that had to be above the surface (upper or lower teeth). The mouth was opened by means of rubber mouth retractors or thin textile strips (Zontine 1975) . The X-ray pictures were taken at 50-55 kV and 13-16 mA.
When taking the pictures of incisors, the dog was in ventral recumbency. The film was put into the mouth which was thereafter kept closed. The central X-ray was directed onto the central axis of the incisors at an angle of 20 o -30 o . While taking the pictures of the lower incisors, the dog was in dorsal recumbency. The pictures were taken at 45-50 kV and 13-16 mA. All radiographs were taken with high resolution screen cassettes and Kodak films 13 x 18 and 18 x 24 cm.
For statistical evaluation of results Chi-square test (χ 2 ) (SAS, 1989 (SAS, -1996 was used.
Results
Over a 4-year period, 9016 radiographs were analysed and in 259 animals (2.8%) of all age groups (Table 1) , 336 dental diseases and anomalies were found. The findings were classified in 6 categories: oligodontia, periodontitis, dental fracture, dental rotation, persisting deciduous teeth and supernumerary teeth (Table 2) . In some dogs, more than one pathological change was found and that is why we have recorded a total of 336 changes, i.e. 29.72% of dogs presented more than one anomaly (Table 3) .
Oligodontia was the most frequent change of all. The incidence of oligodontia was significantly different (p < 0.001) between dogs of different age groups. The highest incidence of oligodontia was established in young dogs -68.37% (Table 3) . Among these Table 1 Age and sex distribution of the 259 dogs (Fig. 1 ).
Acquired oligodontia also more frequently involved the lower jaw: 29 cases (59.18%), usually on the second and fourth premolars (Fig. 2) . On the upper jaw, it was found in 20 cases (40.82%), usually on the first incisor and the fourth premolar. In German Hunting Terrier (Jagdterrier) with dental diseases, oligodontia was found in 51% of the examined animals (Table 4) . Periodontitis was found in 115 out of 259 examined dogs (Table 2) , which is equal to 44% (Table 3 ). The incidence of periodontitis was also statistically significant different (p < 0.001) between dogs of different age groups. Periodontitis most frequently affected the middle age dogs Table 3 Incidence (%) of various dental disease in the different age groups of dogs and total incidence (%) of various dental disease of all cases
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Lower Jaws (Fig. 3) . Periodontitis was diagnosed in 20.0% of small breeds, in 39.5% of medium-size breeds, in 26.5% of large breeds and in 14.0% of mongrels (Table 4) . Dental fracture was diagnosed only in 19.3% of cases (Table 3) . As with previous diseases, incidence of dental fracture was also significantly different (p < 0.001) between different age groups. Dental fracture was most frequently found in middle-age dogs (Table  2) . German Hunting Terrier, Boxer and German Shepherd were the most frequent patients. In these 19.3% of the above-mentioned cases, the most frequently affected teeth were the incisors and the first premolar (71.3%).
Dental rotation was found in 11.59% of all cases (Table 3) . Also, in these disease was noticed significant differences (p < 0.001) between different age groups. It was most frequently found in large breeds (Table 4 ) and in the youngest age group (Table 2) . Dental rotation was frequently found in the lower jaw. The first premolar was rotated with rostrally directed crown in almost 95.0% of cases. Thus rotated teeth very often did not pierce through the alveolar bone and remained impacted. Therefore, rotation is often closely associated with impaction.
Persisting deciduous teeth were found in 5.4% of cases (Table 3 ). The differences in the incidences of these anomalies were significant among the age groups (p < 0.001). Small breeds accounted for 95.6% (Table 4) , Toy Poodle in particular. This condition was found only in dogs of the age group from 7 months to 2 years (Table 2 ). In 91.0% of cases, the persistence involved the upper canines.
Of all established categories of dental changes and anomalies, supernumerary teeth were the least frequent one, accounting for only 3,86% (Table 3 ). In 85% of cases, it involved the first and second premolars. These changes equally affected the upper and the lower jaws. In 8% of cases the teeth were found outside of the central arch. The differences between each of three groups by age, were significant (p < 0.001) for in these anomalies. The highest incidence of supernumerary teeth was noted in the youngest age group -about 90% (Table 3) and affected equally all examined breeds (Table 4) . 
Discussion
Our research has shown that dental diseases were found in 2.8% of the total number of radiologically examined dogs. It has been established that 30% of dogs presented more than one anomaly. Following a research carried out on 39 500 dogs, Harvey (1996) established that oral diseases are the most frequent problem in dogs of all age groups. His study included the changes that could not be diagnosed radiologically, but they still formed the main pathological changes in the oral cavity. This is why our results differ from those of Harvey: we included only the changes on teeth and jaws which can be diagnosed radiologically.
Our research has shown that oligodontia could be either congenital or acquired, a fact that is in line with the reports found in the literature. The breed, oral structure and genetic features are mentioned as the factors contributing to the occurrence of congenital oligodontia (Bodingbauer and Hager 1959ab; Booessneck 1995abc; Schulze 1970) . Acquired oligodontia is a result of general infections and parasitical diseases during dentition as well as of dental diseases and the conditions of the adjoining area including periodontitis, trauma or dental extraction, or dental loss at an advanced age (Bodingbauer 1960) .
According to the case history data, trauma was the most frequent cause of dental loss. German Hunting Terrier accounted for 51% of all acquired oligodontia cases (resulting from fights) ( Table 4 ). The incidence of oligodontia differed significantly (p < 0.001) between dogs of different age groups. Since oligodontia is so important from the cynological point of view, it is quite clear why it is most frequently found in young dogs (68.37%) ( Table 2) . Logically, oligodontia was found in a lower percentage in older age groups, due to the fact that, as dogs grow older, their owners, breeders and dog-lovers get less interested in dog shows and less frequently have their dogs examined for dental condition.
Periodontitis, by which we mean any changes involving the top of the root and its alveola, account for almost the same percentage as oligodontia. It can be considered as a serious disease, because it causes dental loss. Its causes are numerous and not fully known (Gad 1986; Hull et al. 1974; Lindhe et al. 1975 ). However, gingivitis, nutritional secondary hyperparathyroidism (Svanberg et al. 1973 ), plaque, cremor (Schröder 1965 Saxe et al. 1967; Syed et al. 1981) , alveolar and pulp infections (Hamp et al. 1984) are the diseases which certainly lead to periodontitis. Rosenberg et al. (1966) report that there are also genetic predispositions for this disease. Our research shows that is the incidence of periodontitis also was significantly different (p < 0.001) between dogs of different age groups. The most incidence it was in middle-age group (75.62%), while in younger dogs it was not observed. Our results are in line with those of the research carried out by Harvey et al. (1983) who reported that periodontitis occurred in 95% of dogs above 2 years of age. We have undoubtedly established that periodontitis is more frequent in small breeds, especially in Poodle. The high incidence of periodontitis in small breeds could be explained with their longer life expectancy as compared to large breeds.
Dental fractures were found in 50 cases, which is equal to 19.3% of all examined dogs. Most of them, i.e. 86% were the incisor fractures of the upper and lower jaws, which occurred as a consequence of a traffic accident, playing, catching hard objects and hunting. Our observations are in line with those of Harvey et al. (1983) who mentions similar causes.
In our analysis, the incidence of dental fracures was statistically significant different (p < 0.001) between dogs of different age groups. There were the most frequent in the middleage group (56%) and younger dogs (40%), while older dogs account for only 4%.
Dental rotation is most likely a consequence of the selection by which head proportions had been changing in many breeds. Therefore, today many breeds feature a smaller head, shorter jaws and a smaller dental arch. Considering that the genetic shape and size of teeth are easily changeable, in such small jaws dental eruptions are likely to occur at certain angles. The rotated teeth often do not pierce through the alveolar bone but remain impacted.
Therefore, the rotation is often closely associated with impaction. Supporting this statement is the fact that rotation is most frequent in small breeds (Schulze 1970) . Our results showed that the incidence of dental rotation differed significantly (p < 0.001) between different age groups. The highest incidence was in the youngest age group.
Persisting deciduous teeth and supernumerary teeth do not represent a serious anomaly, both from the medical and cynological points of view, especially if they are extracted on time. Hennet (1997) says that the exact ethiopathogenesis of persisting deciduous teeth is unknown, although hereditary component plays an important role. Our experience shows that the persistence of deciduous teeth causes malalignment of the permanent teeth which results in maloclusion if they are not extracted in time, which is in line with H a r vey et al. (1983) report.
The incidence of tooth rotation, persisting deciduous teeth and supernumerary teeth showed also significant differences (p < 0.001) among different age groups with the highest incidence found in youngest dogs.
Finally, we can conclude, considering the hereditary nature of the anomalies such as congenital oligodontia, tooth rotation and retained deciduous teeth, the dog breeders should provide for timely X-ray examination and, in case of these anomalies, exclude the affected dogs from futher breeding.
Nemoci zubÛ u psÛ: retrospektivní studie radiologick˘ch nálezÛ
Cílem pfiedkládané studie bylo zhodnotit poãet patologick˘ch dentálních zmûn a anomálií u psÛ. Incidence dentálních nemocí byla radiologicky vy‰etfiována u 139 psÛ a 120 fen, ve vûku od sedmi mûsícÛ do 15 let. Mezi vy‰etfiovan˘mi jedinci bylo 235 psÛ ãistokrevn˘ch a 24 kfiíÏencÛ. Dutina ústní byla klinicky vy‰etfiena a zrentgenována. Sledovali jsme incidenci a rozsah oligodoncie, periodontitidy, dentálních fraktur a rotací, perzistujících doãasn˘ch zubÛ vãetnû zubÛ nadpoãetn˘ch. Bylo zji‰tûno, Ïe více neÏ 30% psÛ má více neÏ jednu anomálii. Oligodoncii jsme zaznamenali v 45,17%, periodontitidu v 44,40%, fraktury v 19,30%, rotaci zubÛ v 11,59%, perzistující doãasn˘ chrup v 5,40% a nadpoãetné zuby v 3,86% pfiípadech. Na‰e v˘sledky prokázaly, Ïe se incidence dentálních zmûn a anomálií v˘znamnû li‰ila u psÛ rÛzn˘ch vûkov˘ch kategorií. Nejvy‰‰í v˘skyt oligodoncie, rotace zubÛ, perzistence doãasn˘ch zubÛ a zubÛ nadpoãetn˘ch byl zji‰tûn u nejmlad‰í vûkové skupiny (p < 0,001), dentální fraktury u stfiední vûkové skupiny (p < 0,001) a periodontitida u psÛ stfiedního vûku a u psÛ nejstar‰ích (p < 0,001). Pfii v˘skytu dûdiãn˘ch anomálií, napfi. vrozené oligodoncie, rotace zubÛ a perzistentních deciduálních zubÛ, by mûli chovatelé nechat psy zavãas radiologicky vy‰etfiit a v pozitivním pfiípadû vyfiadit z dal‰ího chovu.
